Abstract: This study observed long-and short-distance road user satisfaction with national road infrastructure in order to direct future road management strategies. The research was a quantitative research method using questionnaire translated into the Japanese Language. The questionnaires were distributed to 2000 road users of two national roads in Saga, Japan. A fivepoint Likert scale was used to measure road user satisfaction, then the data were analyzed using stepwise regression. Based on regression model, long-and short-distance road user satisfactions were both affected by two same elements (road surface and road facilities). The availability of sidewalks mostly affected short-distance road user satisfaction. On the other hand, the smoothness of road surface was more considered by long-distance road user. Considering the findings, existing problems of inappropriate-infrastructure quality can be addressed to help satisfy user's expectations.
Thus understanding customer requirements is essential in ensuring customer satisfaction, and the demand for construction products should therefore be viewed in relation to their intended use [5] . Satisfaction is the expectation of products' performance purchased and used in accordance to its performance [6] . Related to the road infrastructure, satisfaction is a post-use evaluation in which the use of road infrastructure meets what is expected, while dissatisfaction is complaints to the provider of road infrastructure. Measuring customer satisfaction has further benefits such as; improvement in communication between parties, enabling mutual agreement, evaluation of progress towards a goal, and monitoring of accomplished results and changes [7, 8] . Customer orientation, communication skills, and responses to complaints, all play an important role in the overall satisfaction of the customer in the construction industry [9] . Accordingly, road user satisfaction is an important factor in the development of the road management for better road infrastructure. A provider should therefore periodically measure road user satisfaction in order to learn how satisfied road users really are. On understanding which attributes affect road user satisfaction, the challenge is then to modify the current condition in a way that will lead to maximum road user satisfaction.
Limited research related to the study of road user satisfaction was done in Japan. To the authors' knowledge, only Kiyoshi et al. [3] had shown the importance of road user satisfaction survey for road management development. To address the above limitation, the authors study short-and longdistance road user satisfaction and the items that may affect it.
The main goal of this research therefore is to present an alternative method aimed at defining short-and long-distance road user's satisfaction with national road infrastructure. Based on this goal, the following research objectives were formed:  To develop a model of road user satisfaction with road infrastructure based on short-and longdistance road user groups.  To identify those items in each group that has a strong correlation with overall satisfaction.
Methods

Questionnaire
The road user satisfaction research was based on the quantitative research method of surveying with a questionnaire. To develop a questionnaire, the authors benchmarked with the Tokyo Metropolitan Highway Questionnaire [10] and incorporated Guidance of International Road Federation (IRF) [11] . Questionnaires translated into the Japanese Language were distributed to 2000 road users (drivers and passenger) in Saga Prefecture, Japan. The National Route-203 (referred to hereafter as NR-203) and National Route-35 (NR-35) were selected for distribution of the questionnaire. These two roads have specific characteristics. NR-203 connects Saga city and Karatsu city, both of which are in Saga Prefecture, while NR-35 connects Saga city and Nagasaki city, which lies in Nagasaki prefecture. On NR-203, Kyuragi roadside station was chosen to distribute 1000 questionnaires, while on NR-35 the Yamauchi roadside station to deploy another 1000 questionnaires.
The questionnaire was divided into 3 categories; 1. Characteristics of the respondents: sex, age, category of respondent (driver or passenger), purpose of travel, vehicle category, frequency of travel, main utility of time, whether or not they know the phone numbers for the customer service officer of Saga construction and emergency services [10] . 2. Main questions, reported using the 5-point Likert scale (highly dissatisfied, somewhat dissatisfied, neither satisfied nor dissatisfied, somewhat satisfied, and highly satisfied), consisting of 27 satisfaction questions divided into six categories: road safety facilities, road surface, travel time, roadside station/service areas, government service level, and overall satisfaction [10, 11] . 3. Route and the unsatisfactory section questions.
Respondents were asked about which routes they have used and which areas of the road they considered unsatisfactory.
Data Analysis
The Statistical Package for Social Science (SPSS) version 17 was used for data entry, the validity test, and analysis [12] . The validity of the questionnaire was determined using Principal Component Analysis (PCA) [13] . From the results of the PCA, six items were removed from the questionnaire instrument because they demonstrated poor communality value (<0.5) and factor loading of component (0.40 or greater on more than one component or demonstrated complex structure) as shown in Tables  1 and 2 . The item that has communality value <0.5 is travel time and the item that have factor loading of component 0.4 or greater on more than one component are: 1) road design, 2) lane width, 3) the number of parking spaces in service areas, 4) maintenance of the road surface and 5) improvements of road facilities. After the validity test, the questionnaire subsequently comprised of 21 items.
The total length of NR-203 is 34 km and of NR-35 is 26.5 km. The road users were divided into two categories, those who traveled for a short distance of less than 8 km, and second, those who traveled for a long distance of more than 8 km.
The t-test was conducted to assess whether the means of road user satisfaction between short-and long-distance road users are statistically different from each other. Differences with a probability value of less than alpha level (0.05) are considered significant [12, 14] .
The stepwise regression procedure was used to develop a road user satisfaction model. This procedure is better than the forward selection and the backward elimination procedures, because it considers more relevant models [15] . The data set of Y (independent variable) was used to represent overall satisfaction and X (dependent variable) consisted of 20 items. Pearson correlation was used to identify the correlation between two variables. Pearson correlation coefficient of zero means there is no correlation, and a value of one and minus one means that there is a perfect correlation [12] .
Results
Responses were received from 415 of 1000 questionnaire in NR-203 giving a response rate of 41.5%, while in NR-35, 385 of 1000 questionnaire, a respondent rate of 38.5%. Some 139 responses were excluded because they have a lot of unanswered question, giving the total proper questionnaire responses of 661. Table 3 shows the purposes of traveling in the shortand long-distance road user groups. A significant difference was observed. Shopping was the most common reason for traveling in the short-distance group (58.4%), while business trips (40.7%) followed by sightseeing (24.9%) were the most common in the long-distance group. 
Characteristics of Respondents
The Unsatisfactory Section
Respondents were asked to mark on the route picture, which one the unsatisfactory section as far as they are concerned. The unsatisfactory section was mapped as shown in Figure 1 and Figure 2 . Numbers in Figure 1 and 2 correspond to ranks in Table 4 The unsatisfactory road section Descriptive Statistic Table 6 demonstrates the results of the road user satisfaction scores, including the effect of travel distance. From the results, it can be concluded that the overall road user satisfaction rating was in the range of neither satisfied nor dissatisfied and somewhat satisfied (3.18±0.59).
t -test Results
It can be seen from Table 6 that the mean of road user satisfaction for short-distance road user (3.25±0.58) was higher than that for long-distance road user (3.14±0.59) in condition; degree of freedom, df = (231+430) -2 = 659, t(659) = 2.11, p=0.035, critical alpha level at 0.05.
Stepwise Regression
Stepwise regression was used for calibration model, and selected model were determined by the high determination coefficient, R 2 , statistic parameter T bigger than t- Short-distance road user satisfaction was affected by X8 (satisfied with the availability of sidewalks), X12 (satisfied with the drainage of road surface), X16 (satisfied with the comfort of toilet) and X13 (satisfied with the cleanliness of road surface). While long-distance road user satisfaction was affected by X10 (satisfied with the smoothness of the road surface), X8 (satisfied with the availability of sidewalks) and X17(satisfied with the security of service areas).
Multicollinearity
The Variance Inflation Factor (VIF) values of these two models are all well below 10 and the tolerance statistics all well above 0.2 [12] ; therefore, the authors conclude that there is no collinearity within data. To calculate the average VIF, one can simply add the VIF values for each predictor and divide by the number of predictors, k: 
The average VIF is close to 1 and this confirms that collinearity is not a problem for these models.
Pearson Correlation
As shown in Table 10 , the strongest positive correlation for short-distance road user was satisfied with the availability of sidewalks, X8 and overall satisfaction (r = 0.531, p = 0.000). And the strongest positive correlation for long-distance road user was satisfied with the smoothness of the road surface, X10 and overall satisfaction (r = 0.557, p = 0.000). 
Discussion Preliminary Analysis
The t-test results indicated that between short-and long-distance road users are statistically different (P=0.035). This result suggested that road user satisfaction based on short-and long-distance road user could be used for the following analysis.
A Conceptual Model of Road User Satisfaction with Road Infrastructure
One can divide road infrastructure into two elements, namely: 1. Road facilities, which refers to components designed, built or installed on the road and supporting the existing road. Such components consists of: road safety facilities (road markings, vertical signs, public lighting, traffic control devices, communication systems, traffic information, safety equipment, sidewalks) and roadside stations/service areas (parking areas, cleanliness of roadside stations, comfort of toilets, security of roadside stations, availability of information notices, minimarts, and vending machines) [10, 11] . 2. Road surface, which refers to the existing conditions of the main elements of a roads infrastructure. Manifested in changes in the surface profile, the road surface is usually represented by the longitudinal and transversal unevenness of a road [16] . A vehicle with laser technology is commonly used to monitor a road's surface condition. To evaluate road surface conditions in Japan the Maintenance Control Index (MCI) is used. Using the MCI, three concerns are evaluated: cracking, rutting, and evenness [2] . In this paper the road surface comprised of: smoothness, slickness, drainage, cleanliness, and the quietness of road surface.
Based on the above, a conceptual model of road user satisfaction with road infrastructure was created as shown in Figure 3 . There are interesting facts to be discussed in this study. First, road surface and road facilities elements had an important role for both groups (short-and long-distance road user). Second, short-distance road user more considered to X8 (satisfied with the availability of sidewalks), while long-distance road user more considered to X10 (satisfied with the smoothness of road surface).
Road surface is the main elements of road infrastructure. Drainage involves controlling surface water and adequately passing water under the road using natural channels [17] . During rainy day, the water on the road surface does not flow flawlessly, causing standing water in certain places. This is disturbing for travelers and can make a road slippery and dangerous. In addition, water concentrated on the road surface can accelerate erosion as well as wash off the surface material. Another item is the cleanliness of the road surface. More cleaning operation can remove dirt and dust from road way and prevent road user from slippery. The dirt could also obstruct water drainage.
The availability of sidewalks appeared in both regression models, suggesting improvements in sidewalk quality are needed. Almost all urban roads in Japan have a wide sidewalk with a dedicated barrier separating bicycle-pedestrian and vehicle access [18] . But on rural roads the sidewalks are narrow, and as a result, are often dangerous.
Another example, for both groups, satisfied with the roadside stations are needed, comfort of toilet and security of roadside stations were therefore the important items at roadside stations. Roadside stations, or michi-no-eki in Japanese, are rest areas located on ordinary highways, designed to support the smooth flow of road traffic and the current trend of increasing women, and senior [19] . Within their driving, sometimes they drop in roadside station to go to toilet, buying drink and food, or just taking a rest. So, comfort of toilet and security of roadside station are basic need for all of road user.
As shown in Table 3 , daily shopping was the highest purpose for traveling among short-distance road user, indicating that the road user is a daily or high frequency user and live around roadway. Availability of sidewalk is important for them. The existing sidewalk space is not sufficient to accommodate pedestrian and bicyclist. To address safety of roadway for all road user, sidewalk should be placed along both sides and provide an all-weather walking surface, since they also serve bicyclist.
As shown in Table 3 , business trips were the most common purpose for traveling among long-distance road user followed by sightseeing. They are therefore more likely to be able to experience the smoothness of road surface throughout the road way. Unevenness of a road surface can cause inconvenience for them. Pothole, gap of joint, cracking, rutting and patching are some of damage cause of unevenness of road surface [20] . Daily maintenance and preventive maintenance can preserve the smoothness of road surface [20] .
Despite this research is the first quantitative study in Japan which measured road user satisfaction, there was limitation that should be addressed. The authors collected questionnaire only in two routes of national road and two road users (driver and passenger). For further research, more number of routes and other road users (cyclists, motorcyclists, and pedestrians) will be needed to fulfill this limitation.
Conclusions
The existing condition of a road's infrastructure from the view points of short-and long-distance road user satisfaction should be an essential component of road management strategies aimed at maintenance or improvement. Both road user satisfaction groups were affected by two same elements (road surface and road facilities) within their driving experience. The availability of sidewalks mostly affected shortdistance road user satisfaction. On the other hand, the smoothness of road surface was more considered by long-distance road user. This study suggested that road management should therefore concentrate some efforts on maintained road surface and improved road facilities in national road to increase road user satisfaction.
